shows the wavelength-dependent quenching efficiency of the QD550 and QD550 with the assembly of increasing amounts of Ru-phen labeled peptide per QD. The quenching is effectively independent of wavelength over the emission bands of the QDs. Figure S1 . Wavelength-dependent quenching efficiency of (A) QD550 and (B) QD580 with increasing amounts of Ru 2+ -phen labeled peptide.
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FSTA: Single Value Decomposition (SVD) and Global Fit using Ultrafast Systems
Software.
For samples containing QD580-(Ru-phen) 40 conjugates, SVD was used to analyze the principle components of the spectra and obtain a decay associated spectra. The resulting kinetics were fit using a global analysis. A component at 5.5 ps is attributed to the Ru-phen ground state spectrum, which may arise from directly photoexcitation at 420 nm. Figure S5 shows the CV recorded for the Ru(phen)(NH 3 ) 4 2+ complex in PBS measured between -1.5 V to 0.8 V (vs. Ag/AgCl). When scanning the potential of the working electrode to positive voltages up to 0.8 V (vs. Ag/AgCl), the reversible Ru (III/II) redox couple is easily seen with E 1/2 = 314 mV (vs. Ag/AgCl), consistent with previous reports. 1 When sweeping the potential to negative voltages, two broad irreversible reductions were noticeable with cathodic peak potentials (E pc ) centered at -1.16 V and -1.33 (vs. Ag/AgCl). In addition two small impurities were detected with E 1/2 = -171 mV (vs. Ag/AgCl and E pc = -0.8 V (vs. Ag/AgCl).
Figure S6. (A)
Simulated structure of a QD550 conjugated to Aib 9 -Ru in one of several close conformations that would have the PEG layer preventing the chelate from a closer approach to the QD surface. (B) Simulated structure with the same peptide in a fully extended conformation. The QD550 was simulated by a sphere of 58 Å which corresponds to its core/shell hard diameter and the PEG layer surrounding the QD is simulated by the grey sphere which extends a nominal 30 Å away from the QD surface.
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Figure S7. Fitting of the (A) Pro n (Ru 2+ ) and (B) Aib n (Ru 2+ ) peptide series quenching data with eqn. 1. These fits were also used to generate estimates of relative uncertainty for data in manuscript Table 3. 
